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An apparatus for disseminating a volatile liquid, such as a 
fragrance, into an atmosphere from a reservoir, dissemination 
being achieved by means of a transfer member in contact With 
the liquid and a capillary member in liquid transfer contact 
With the transfer member. The capillary member comprises 
an evaporating surface bearing primary capillary channels, at 
least some of these primary capillary channels being inter 
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PCT/CH2004/000526 sected by at least one secondary capillary channel, the sec 
ondary capillary channel being substantially smaller in cross 
sectional area than that of the primary channels, such that 

Apr, 16, 2008 liquid Will How in both primary and secondary channels. 
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VOLATILE LIQUID DISSEMINATING 
DEVICE 

[0001] This invention relates to capillary members for use 
in apparatus adapted to disseminate volatile liquids into an 
atmosphere. 
[0002] A common method of disseminating volatile liq 
uids, such as fragrances and insecticides, into an atmosphere 
is by evaporation from a porous transfer member, such as a 
?brous Wick, Which is in contact With a reservoir of volatile 
liquid. This system has drawbacks, such as the loW surface 
area for evaporation and the tendency for fractionation of 
liquids that are mixtures. It has been proposed to ?t to such a 
transfer member a capillary member, in the form of a sheet 
that extends essentially perpendicularly from the transfer 
member and that comprises channels of capillary dimensions, 
to Which volatile liquid can pass and travel along for evapo 
ration. This sheet generally contacts the transfer member by 
means of a hole in the sheet through Which the transfer mem 
ber protrudes and Within Which it ?ts snugly, at least some of 
the capillary channels being in contact With the transfer mem 
ber, such that liquid can transfer from the member to the sheet 
(“liquid transfer contact”). 
[0003] A further type of capillary member is described in 
Us. Pat. No. 4,913,350. In this case, a capillary member is 
inserted directly into the liquid Without the need for a transfer 
member. Such a capillary member can have a narroW part for 
insertion into a reservoir, leading to a Wider evaporation sur 
face, the member typically having a shape resembling a small 
tennis racquet. This capillary member does not suffer from 
the fractionation effects of porous Wicks. 
[0004] The problem With currently-known capillary mem 
bers is that the available patterns and con?gurations have 
proved ineffective at ensuring ef?cient evaporation. For 
example, in the case of a sheet, individual channels spreading 
radially from the transfer member become further and further 
apart, and only a small portion of the possible evaporative 
surface is utilised. A suggestion for overcoming this has been 
a cross-hatched surface, that is, a series of parallel channels is 
crossed by another series of parallel channels. While in theory 
this alloWs liquid to How to the entire surface, practically this 
is not the case, as it has been found that the volatile liquids 
shoW a marked reluctance not only to How into a channel 
(“secondary channel”) crossing the channel they are in, but 
also to cross the channel intersection and continue along the 
original (“primary”) channel. In the case of a capillary mem 
ber comprising an evaporating surface on Which is a series of 
capillary channels that is inserted directly into a liquid reser 
voir, only those channels in contact With the liquid Will make 
up the evaporative surface, Which Will thus be limited by the 
amount of capillary rise up these elements. 
[0005] It has noW been surprisingly found that this problem 
can be at least substantially overcome and evaporation from a 
substantial portion of the surface area of a capillary member 
can be assured by a simple and inexpensive construction. The 
invention therefore provides an apparatus adapted to dissemi 
nate a volatile liquid into an atmosphere from a reservoir, 
dissemination being achieved by means of a transfer member 
in contact With the liquid and a capillary member in liquid 
transfer contact With the transfer member, the capillary mem 
ber comprising an evaporating surface bearing primary cap 
illary channels, at least some of these primary capillary chan 
nels being intersected by at least one secondary capillary 
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channel, the secondary capillary channel being substantially 
smaller in cross-sectional area than that of the primary chan 
nels, such that liquid Will How in both primary and secondary 
channels. 
[0006] The invention additionally provides a method of 
disseminating a volatile liquid to an atmosphere by evapora 
tion from an evaporating surface, comprising conveying the 
liquid from a reservoir by means of a transfer means to the 
evaporating surface in liquid transfer contact thereWith, the 
evaporating surface comprising primary capillary channels, 
at least some of these primary capillary channels being inter 
sected by at least one secondary capillary channel, the sec 
ondary capillary channel being substantially smaller in cross 
sectional area than that of the primary channels, such that 
liquid Will How in both primary and secondary channels. 
[0007] With such a structure, it has been surprisingly found 
that the liquid not only ?oWs across the intersection readily to 
continue along the channel, but it also ?oWs into the inter 
secting channel. Thus, the provision of appropriately-placed 
and -siZed secondary channels ensures that substantially the 
entire evaporating surface may be used. 
[0008] The evaporating surface is a surface Whose length 
and breadth are appreciably larger than its thickness, Which 
surface bears capillary channels. The shape of the surface is 
not signi?cant, and it can be chosen from any suitable deco 
rative or practical shape. The capillary channels may be on 
one or both sides of the surface. The surface and its capillary 
channels may be provided by any convenient means, for 
example, by injection moulding or engraving. 
[0009] The transfer member may be any such member suit 
able for transferring volatile liquid from a reservoir to an 
evaporating surface. For example, it may be a porous Wick of 
the type Well knoWn to the art, and it may be made of any 
suitable material, such as cellulose, graphite or ceramic mate 
rial. In such a case, the capillary evaporating surface extends 
substantially perpendicularly from the Wick, and it may be 
attached thereto by any convenient means. For example, the 
Wick may be supplied With an annular groove into Which the 
capillary member ?ts. It may also comprise a slot, Which 
mates With a matching tab in the capillary member. A further 
possibility is a transfer member that is frusto-conical, that is, 
it tapers slightly as it extends aWay from the reservoir. This 
alloWs for easy mounting of a capillary sheet that has a 
mounting hole intermediate in diameter betWeen the maxi 
mum and minimum diameters of the transfer means. The 
skilled person Will, by the exercise of the ordinary skill of the 
art, readily be able to devise further variants lying Within the 
scope of the invention. 
[0010] Alternatively, the transfer member may comprise 
capillary channels in the manner of Us. Pat. No. 4,913,350. 
In this case, the evaporating surface may simply comprise a 
broadening of the transfer member at its upper end, often 
resulting, as previously mentioned, in a shape similar to that 
of a small tennis racquet. 
[0011] An alternative capillary transfer member may be 
provided by a gap of capillary proportions formed at the 
junction of tWo ?at surfaces. This leads to the capillary chan 
nels of the evaporating surface. 
[0012] By “capillary channels” is meant channels open to 
the atmosphere and of such dimensions that capillary How 
Will occur Within them. Provided this happens, the channels 
can be any suitable shape and dimension, and suitable dimen 
sions for any given application may readily be determined by 
simple experiment. Typical primary capillary channels are of 
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“V” shaped cross section and have dimensions of 0. 1 -0.5 mm 
Width at the top, 0.1-0.5 m depth With the “V” angle of the 
channel being 10-25 degrees. Preferred primary channels are 
approximately 0.2 mm Wide at the open top, approximately 
0.4 mm vertically deep and have an angle of approximately 24 
degrees. 
[0013] At least some of the primary channels are inter 
sected by at least one secondary channel. Preferably all pri 
mary channels are intersected by the at least one secondary 
channel, more preferably by a multiplicity of secondary chan 
nels. The object is to provide capillary channels covering a 
large surface area, and the precise pattern or arrangement is 
not critical. 

[0014] Although it is preferred that liquid transfer contact 
be betWeen the transfer member and the primary channels 
(from Which most evaporation takes place), this is not neces 
sary, and it is possible to use at least one secondary channel to 
transfer the liquid from the transfer member to the primary 
channels. 

[0015] The secondary channel or channels is or are of sub 
stantially smaller cross-sectional area than that of the main 
channels. Because of the varying natures of volatile liquids, 
What exactly constitutes “substantially smaller” Will differ, 
sometimes considerably, from case to case. HoWever, given 
the concept that How across the entire surface is a result of the 
use of tWo different channel siZes, the skilled person can 
readily determine for each liquid and each dimension of main 
channel What constitutes “substantially smaller” in respect of 
the intersecting channel. The secondary channels are gener 
ally (and preferably) substantially narroWer than the primary 
channels. As a guide (and Without limiting the invention in 
any Way), typical dimensions for the release of a fragrance 
are, for a secondary channel, a depth of 0.05 mm. and a 
cross-sectional area of less than 90%, preferably less than 
50%, of that of a primary channel. It is not necessary that the 
secondary channel be as deep as the primary channel, but it 
should naturally be suf?ciently deep that liquid can ?oW into 
it. Preferably, both primary and secondary channels are of 
equal depth. HoWever, it is possible and permissible that the 
secondary channels be deeper than the primary channels. 
[0016] As hereinabove mentioned, the particular pattern of 
channels is not critically important and a Wide variety is 
possible. For example, a pattern of primary channels may 
extend radially from the contact With the transfer member and 
the secondary channels may form a series of concentric 
circles, extending out to the edge of the sheet. Another pos 
sibility is a series of parallel primary channels intersected by 
at least one other series of parallel secondary channels. 

[0017] In a very simple embodiment, a series of primary 
channels may be parallel grooves and the secondary channel 
may be at least one thin slit cut into or completely through the 
evaporating surface. In a further embodiment of this type, the 
evaporating surface may comprise a number of sections that 
?t together, the boundaries Where they meet providing the 
desired slit or slits. In such a case, the primary channel pattern 
may be optimised. For example, the sheet may be in four 
equal portions that ?t tightly into a holding plate, and the 
primary channels in each portion may extend in parallel fash 
ion aWay from the transfer member, the assembled sheet 
having a “herringbone” appearance. 
[0018] In a further embodiment of the invention, the pri 
mary capillary channels may extend to the end of the sheet, 
and there be blocked by a transverse barrier, such as a Wall, 
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placed across the open channel ends, so as to de?ne a second 
ary capillary channel that alloWs liquid to How betWeen chan 
nels. 
[0019] The capillary sheets of this invention may be made 
of any suitable material that is not affected by the volatile 
liquid over the desired lifetime of the sheet. The channels 
therein may be provided by any convenient means, for 
example, by injection molding or by engraving. 
[0020] The invention is further described With reference to 
the draWings, Which depict preferred embodiments and Which 
are not limiting on the scope of the invention. 
[0021] FIG. 1 is a perspective vieW of an embodiment of the 
invention. 
[0022] FIG. 2 is a perspective, exploded vieW of an evapo 
rating surface for use in the embodiment of FIG. 1. 
[0023] FIG. 3 is a longitudinal cross-section of a further 
embodiment of the invention. 
[0024] FIG. 4 is a longitudinal cross-section of a further 
embodiment of the invention, With additional detail of one 
aspect. 
[0025] In FIG. 1, a reservoir 1 contains volatile liquid, to be 
disseminated into an atmosphere. This liquid leaves the res 
ervoir by means of a porous Wick 2. Fitted around this porous 
Wick is an evaporation surface 3, bearing on this surface series 
of capillary channels 4. The evaporation surface 3 is actually 
made up of four plates, Which ?t tightly together, meeting at 
joins 5, Which are relatively narroW in comparison With the 
capillary channels 4. 
[0026] A better comprehension of the evaporating surface 
can be gained by studying FIG. 2. Here can be seen the four 
quarter-plates 6 that make up the evaporation surface. These 
?t into a holding plate 7, Which has a centrally-located hole 8, 
to permit mounting on the Wick 2. Those parts of the quarter 
plates 6 that contact the Wick 2 are shaped so that they ?t 
suf?ciently tightly around the Wick such that the capillary 
channels on the quarter-plates are in liquid transfer contact 
With the Wick. In this embodiment, the capillary channels of 
the individual quarter-plates are parallel to each other, the 
central radius of each quarter-plate being radial to the Wick. 
The four thus form a “herringbone” pattern. The joints 5 
betWeen the quarter-plates 6 form secondary capillary chan 
nels, and they convey liquid to primary channels that are not 
in direct contact With the Wick. In addition, the gaps formed 
Where the edges of the holding plate and the quarter-plates 
also act as secondary channels and convey liquid. The liquid 
can therefore be disseminated over the entire evaporating 
surface. 
[0027] The embodiment shoWn in FIG. 3 comprises a res 
ervoir 9 containing a volatile liquid 10. Into a neck 11 of the 
reservoir is ?tted a stopper 12. Through this stopper goes an 
evaporating surface and transfer member, generally indicated 
as 13. The transfer member 14, through Which liquid is draWn 
from the reservoir is a ?at capillary member 14 having cap 
illary channels 15. The transfer member extends into a ?at 
planar evaporating surface 16. This evaporating surface not 
only includes the continuation of the capillary channels 15 of 
the transfer member 14, but also additional capillary channels 
17 parallel to those channels. In this case, the evaporating 
surface is square (although it can be any desired functional or 
decorative shape), and it additionally bears diagonally-ex 
tending secondary channels 18 of smaller siZe than the cap 
illary channels 15 and 17, Which alloWs the liquid to How into 
all the capillary channels, including those not in direct con 
nection With the liquid. 
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[0028] In the embodiment of FIG. 4, liquid is transferred 
from a liquid transfer member by means of a secondary chan 
nel. A reservoir 19 is ?tted With a cap 20 that has a planar 
closure 21 extending across the open neck. Through a hole in 
this closure ?ts a cylindrical Wick 22, Which leads to a planar 
diffusion member 23. The Wick sits on the bottom of the 
reservoir, such that the planar diffusion member does not rest 
on the planar closure, but is supported slightly above it, to 
de?ne a secondary capillary channel 26 betWeen the tWo. The 
diameter of the planar diffusion member 23 is less than that of 
the internal diameter of the cap 20, leaving an annular space 
around the edge of the diffusion member. Into this is ?tted a 
curvedplate 24 that bears primary capillary channels 25 on its 
outWardly-facing face. 
[0029] In operation, a liquid moves from the reservoir via 
the Wick 22 to the secondary capillary channel 26. It moves 
along this channel until it reaches the ends of the primary 
capillary channels 25. It then moves up these channels and 
evaporates into the atmosphere. 

1. An apparatus adapted to disseminate a volatile liquid 
into an atmosphere from a reservoir, dissemination being 
achieved by means of a transfer member in contact With the 
liquid and a capillary member in liquid transfer contact With 
the transfer member, the capillary member comprising an 
evaporating surface bearing primary capillary channels, at 
least some of these primary capillary channels being inter 
sected by at least one secondary capillary channel, the sec 
ondary capillary channel being substantially smaller in cross 
sectional area than that of the primary channels, such that 
liquid Will How in both primary and secondary channels. 

2. An apparatus according to claim 1, in Which the transfer 
member is a substantially cylindrical porous Wick and the 
evaporating surface is a sheet extending substantially perpen 
dicularly from the Wick, the sheet bearing capillary channels 
on at least one surface. 
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3. An apparatus according to claim 1, in Which the transfer 
member is a capillary member that extends from the liquid to 
the evaporating surface. 

4. An apparatus according to claim 3, in Which the transfer 
member and the evaporating surface are formed in one piece. 

5. An apparatus according to claim 1, in Which the transfer 
member is a gap of capillary proportions formed at the junc 
tion of tWo ?at surfaces. 

6. An apparatus according to claim 1, in Which the evapo 
rating surface comprises a number of sections bearing pri 
mary capillary channels, the boundaries Where they meet 
providing the secondary channel or channels. 

7. An apparatus according to claim 6, in Which the primary 
capillary channels in each section are parallel and extend 
aWay from the transfer member, the assembled sheet having a 
“herringbone” pattern. 

8. An apparatus according to claim 1, in Which the primary 
capillary channels extend to the end of the sheet and are there 
blocked by a transverse barrier placed across the open chan 
nel ends, so as to de?ne a secondary capillary channel that 
alloWs liquid to How betWeen channels. 

9. An apparatus according to claim 1, in Which at least one 
secondary channel transfers the liquid from the transfer mem 
ber to the primary channels. 

10. A method of disseminating a volatile liquid to an atmo 
sphere by evaporation from an evaporating surface, compris 
ing conveying the liquid from a reservoir by means of a 
transfer means to the evaporating surface in liquid transfer 
contact thereWith, the evaporating surface comprising pri 
mary capillary channels, at least some of these primary cap 
illary channels being intersected by at least one secondary 
capillary channel, the secondary capillary channel being sub 
stantially smaller in cross-sectional area than that of the pri 
mary channels, such that liquid Will How in both primary and 
secondary channels. 


